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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is gas installation tubing for semi-conductor heat treating furnaces which has L 
character-like quartz-glass tubing and straight-like CVD-SiC tubing joined to the end of this 
quartz-glass tubing, and is characterized by performing said junction by fitting into the end 
section of quartz-glass tubing the taper section formed in the end section of CVD-SiC tubing at 
least. 

[Claim 2] It is gas installation tubing for semi-conductor heat treating furnaces according to 
claim 1 which the taper section of a periphery taper is formed in the end section of the above- 
mentioned quartz-glass tubing, and is characterized by both the taper sections of inner 
circumference point ** of this taper section and the end section of the above-mentioned CVD- 
SiC tubing having the taper of 1 / 5 - 1/15. 

[Claim 3] The thickness of the tube wall of the flection formed in the above-mentioned quartz- 
glass tubing is gas installation tubing for semi-conductor heat treating furnaces according to 
claim 1 or 2 which covers the perimeter and is equally characterized by being 1.2 to 4.5 times 
with the thick tube wall of a horizontal level. 

[Claim 4] Gas installation tubing for semi-conductor heat treating furnaces given in claim 1 
characterized by the internal-surface granularity of the above-mentioned CVD-SiC tubing being 
Ra<=5micrometer thru/or any 1 term of 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to gas installation tubing for semi- 
conductor heat treating furnaces which used CVD-SiC tubing for the part with respect to gas 
installation tubing for semi-conductor heat treating furnaces. 
[0002] 

[Description of the Prior Art] In recent years, heat treatment processes, such as LP-CVD of a 
semi-conductor and annealing, are performed using the vertical mold semi-conductor heat 
treating furnace. Gas installation tubing for introducing raw gas into the processing space of the 
reactor core tube arranged at the vertical mold was formed in this vertical mold semi-conductor 
heat treating furnace. As shown in drawing 4 , since the conventional gas installation tubing 21 is 
excellent in purity and workability, it has 21 h of horizontal levels arranged vertical section 21 v 
which extends an about L character configuration in nothing and a reactor core tube by the shell 
made from quartz glass, flection 21c, and near the pars basilaris ossis occipitalis of a reactor 
core tube. 

[0003] And in a vertical mold semi-conductor heat treating furnace, in order to raise the 
homogeneity of the deposition film to the semiconductor wafer arranged in the lengthwise 
direction of a vertical mold boat, introductory tubing 21 is lengthened and the introductory tubing 
21 which prepared opening in the high location is arranged with other introductory tubing which 
has the conventional height. 

[0004] Such a vertical mold semi-conductor heat treating furnace is used for it not only using 
for the deposition film of mere polish recon, but forming doped polysilicon film, such as boron, 
Lynn, etc. of which stricter homogeneity is required, on a semiconductor wafer. 
[0005] Thus, the more it lengthens introductory tubing 21, the more many deposition film 
accumulates also on the outer wall of introductory tubing own [ this ]. Then, from the difference 
in the coefficient of thermal expansion of the ingredient which forms this quartz-glass tubing and 
the deposition film as it is the conventional quartz-glass tubing, the deposition film deposited on 
the outer wall and the wall separated partially, and caused particle, and the manufacture yield of 
a semiconductor wafer was reduced. Moreover, although HF etc. is repeatedly used, washed and 
used after use of the introductory tubing 21, at the time of washing, quartz glass is eluted and 
there is also a problem which shortens the use life. 

[0006] Then, as a policy which cancels this trouble, introductory tubing of the shape of L 
character which consists only of CVD-SiC film was examined so that it might be indicated by 
patent No. 2990670. Although the manufacture approach of this introductory tubing is performed 
by the approach of arranging three points in a CVD furnace [ after processing a carbon base 
material into the L character-like cylinder object 22 ], carrying out a CVD-SiC coat to this 
outside surface, and keeping burning a carbon base material out of a furnace as shown in drawing 
5 , according to such an approach, it is that the carbon cylinder object 22 bends, and has the 
problem are hard to obtain straight introductory tubing, moreover, on a front without [ above- 
mentioned ] baking, in order for precision to improve the dimension of introductory tubing, it is 
necessary to process an edge but, and since it is a complicated configuration, highly precise 
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processing is difficult — etc. — there is a problem. 

[0007] Furthermore, in introductory tubing which consists only of CVD-SiC film, although it is 
necessary to carry out flattening processing of the contact section concerned of introductory 
tubing with high precision in order to raise the seal nature of the part which contacts the tube 
adapter which penetrates a reactor core tube, this processing takes many efforts. Moreover, 
since the deposition film accumulates and adhered also to an outer wall and a wall as mentioned 
above in this introductory tubing, repetition use was carried out by removing this by acid 
cleaning, but since it was L character-like, especially, washing inside a corner was not easy, and 
the deposition film could not remove completely, but there was risk of particle occurring. 
[0008] 

[Problem(s) to be Solved by the Invention] Then, by preventing partial exfoliation of the 
deposited deposition film, particle is lost, the manufacture yield of a semiconductor wafer was 
raised, manufacture is still easier and introductory tubing with easy washing at the time of use 
was demanded. 

[0009] By having been made in consideration of the situation mentioned above, and preventing 
partial exfoliation of the deposition film deposited especially, this invention loses particle, raises 
the manufacture yield of a semiconductor wafer, is still easier to manufacture and aims to let 
washing at the time of use offer easy introductory tubing. 
[0010] 

[Means for Solving the Problem] Invention of this application claim 1 made in order to attain the 
above-mentioned purpose It has L character-like quartz-glass tubing and straight-like CVD-SiC 
tubing joined to the end of this quartz-glass tubing. Said junction It is making into the summary 
to be gas installation tubing for semi-conductor heat treating furnaces characterized by being 
carried out by fitting into the end section of quartz-glass tubing the taper section formed in the 
end section of CVD-SiC tubing at least. 

[0011] In invention of this application claim 2, the taper section of a periphery taper is formed in 
the end section of the above-mentioned quartz-glass tubing, and both the taper sections of 
inner circumference point ** of this taper section and the end section of the above-mentioned 
CVD-SiC tubing make it the summary to be gas installation tubing for semi-conductor heat 
treating furnaces according to claim 1 characterized by having the taper of 1 / 5 - 1/15. 
[0012] In invention of this application claim 3, it is making into the summary for the thickness of 
the tube wall of the flection formed in the above-mentioned quartz-glass tubing to be gas 
installation tubing for semi-conductor heat treating furnaces according to claim 1 or 2 which 
covers the perimeter and is equally characterized by being 1.2 to 4.5 times with the thick tube 
wall of a horizontal level. 

[0013] In invention of this application claim 4, it is making into the summary to be gas installation 
tubing for semi-conductor heat treating furnaces given in claim 1 characterized by the internal- 
surface granularity of the above-mentioned CVD-SiC tubing being Ra<=5micrometer thru/or any 
1 term of 3. 
[0014] 

[Embodiment of the Invention] The operation gestalt of gas installation tubing for semi- 
conductor heat treating furnaces concerning this invention is explained with reference to a 
drawing. 

[0015] Drawing 1 is the schematic diagram of the vertical mold semi-conductor heat treating 
furnace 1, and, on the whole, this vertical mold semi-conductor heat treating furnace 1 has the 
cylindrical shape-like reactor core tube 2. This reactor core tube 2 has opening 3 caudad, and 
has the composition that semiconductor wafer W of a large number carried in the wafer boat 4 is 
taken in and out of this opening 3. The reactor core tube 2 consists of quartz glass, and the 
processing space 5 is formed in the interior. 

[0016] In the processing space 5, the gas installation length tubing 6 and the gas installation 
short pipe 7 are formed, and the predetermined gas for processing can be introduced now in the 
processing space 5. 

[0017] The gas installation length tubing 6 consists of quartz-glass tubing 6L of the shape of L 
character as shown in drawing 2 , and CVD-SiC tubing 6S of the shape of a straight as shown in 
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drawing 3 . 

[0018] Quartz-glass tubing 6L is formed by horizontal level 6Lh arranged at a level with a 
reactor core tube 2, 90-degree straight flection 6Lc, and vertical section 6Lv arranged at right 
angles to a reactor core tube 2. Taper section 6Lt of a periphery taper is formed in the end 
section of quartz-glass tubing, i.e., vertical section 6Lv, and this taper section 6Lt has the taper 
of 1 / 5 - 1/15. Moreover, the tube wall of flection 6Lc is 1.2 to 1.4 times [ with equal and 
thickness / thick ] the tube wall of horizontal level 6Lh in each vertical section. 
[0019] Also when gas installation tubing is fitted into the taper section by being referred to as 
quartz-glass tubing 6L which has such flection 6Lc, the reinforcement which can be borne 
enough is obtained. It causes the increment in weight on the contrary and is not desirable if 1.4 
times with the thick tube wall of horizontal level 6Lh are exceeded. 

[0020] CVD-SiC tubing 6S are manufactured as follows. For example, the carbon base material 
of the shape of a straight cylindrical shape is prepared, periphery processing is carried out so 
that the taper section of ********** may be formed in the end section, and SiC is made to 
deposit 0.7-2.0mm on a carbon base material by the usual CVD (Chemical vapor deposition) 
after an appropriate time. Furthermore, after processing die-length dimension doubling, baking 
omission of a carbon base material is performed at 900 degrees C of oxidizing atmospheres, and 
further, after performing polish processing of taper section inner skin, it is manufactured by 
performing washing. Thus, CVD-SiC tubing 6S manufactured are formed only by the CVD-SiC 
film. In addition, the thing made from molybdenum and a tungsten can also be used as a base 
material. 

[0021] At this time, the internal-surface granularity of CVD-SiC tubing 6S is controlled by 
Ra<=5micrometer. Thus, when internal-surface granularity makes it Ra<=5micrometer, there is 
no shakiness by the fitting section of CVD-SiC tubing 6S and quartz-glass tubing 6L, heat 
transfer of the fitting section also becomes good, and local thermal stress can be eased taking 
advantage of the property of high temperature conductivity of SiC. Moreover, it is desirable to 
control outside-surface granularity to Ra>=2micrometer. Thereby, the dust which for example, 
the doped polysilicon film stops being able to exfoliate easily, and generates from the outside 
surface of CVD-SiC tubing 6S is reducible. 

[0022] Furthermore, 6St of taper sections of inner circumference point ** is formed in the end 
section of CVD-SiC tubing 6S, and 6St of this taper section also has the taper of 1 / 5 - 1/15 
like taper section 6Lt of the above-mentioned vertical section 6Lv, and raw gas exhaust nozzle 
6Sp is formed in the other end. 

[0023] It fits into the end section of quartz-glass tubing 6L of the gas installation length tubing 6 
as also shows the gas installation short pipe 7 to drawing 2 , same quartz-glass tubing 7L, and 
this quartz-glass tubing 7L, and consists of CVD-SiC tubing 6S of the gas installation length 
tubing 6 as shown in drawing 3 , and CVD-SiC tubing 7S [ same ], and raw gas exhaust nozzle 
7Sp is prepared in the other end. However, the die length of CVD-SiC tubing 7S is about 100mm 
to the die length of CVD-SiC tubing 6S being about 700-1 000mm. 

[0024] Thus, adhesion of the polish recon film in an internal surface hardly arises, without gas 
stagnation arising inside tubing, since it is the structure of putting CVD-SiC tubing with which 
the end section has the taper section of inner circumference point ** from the upper part on the 
taper section of the periphery taper formed in the end section of quartz-glass tubing (it fitting 
in). 

[0025] The gas installation length tubing 6 and the gas installation short pipe 7 are attached in 
the tube adapters 8 and 9 made from SUS (water cooled jacket) which penetrate a reactor core 
tube 2 respectively through the quartz-glass tubing 6L and 7L, and are further connected to the 
external raw gas source of supply (not shown) through the tube adapters 8 and 9. Since it 
carries out through the quartz-glass tubing 6L and 7L in case this gas installation length tubing 6 
and the gas installation short pipe 7 are attached in the tube adapters 8 and 9, that installation 
becomes easy that what is necessary is just to process the quartz glass which is easy to 
process it far compared with CVD-SiC. 

[0026] In addition, 10 is the lifting device formed free [ rise and fall ], 1 1 is the boat table laid in 
the lifting device 10, and the above-mentioned wafer boat 4 is laid in this boat table 11. 
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Moreover, the heater at which 1 2 heats a reactor core tube 2, and 1 3 are the exhaust ports of 
raw gas. 

[0027] Moreover, in gas installation tubing of this invention, since the part which contacts the 
tube adapter which penetrates a reactor core tube is usual quartz glass with a smooth front 
face, seal nature can be raised, without performing special peripheral face processing. 
[0028] Next, heat treatment of the semiconductor wafer using the vertical mold semi-conductor 
heat treating furnace with which gas installation tubing for semi-conductor heat treating 
furnaces concerning this invention was formed is explained. 

[0029] The wafer boat 4 by which semiconductor wafer W was carried is put on the boat table 1 1 
laid in the lifting device 10, and it contains to the reactor core tube 2 heated at the heater 12. 
The raw gas with which the temperature in a reactor core tube 2 was further raised, and the 
heated boron was doped after an appropriate time is introduced in a reactor core tube 2 through 
raw gas exhaust nozzle 6Sp and 7Sp from the gas installation length tubing 6 and the gas 
installation short pipe 7. With the introduced raw gas, a silicone film is made to deposit on 
semiconductor wafer W, and raw gas is exhausted from an exhaust port 13 after that. 
[0030] Although the silicone film produced from raw gas in the outer wall and wall of the CVD- 
SiC tubing 6S and 7S accumulates in this down stream processing CVD-SiC tubing 6S and 7S 
self is formed only with the SiC (film) ingredient (CVD-SiC) formed by the CVD method, and 
since the difference of the coefficient of thermal expansion of SiC and the coefficient of thermal 
expansion of the deposited silicone film is not large By the thermo cycle, by preventing fracture 
of the silicone film which adhered from the difference of a coefficient of thermal expansion, and 
partial exfoliation, the particle in a reactor core tube 2 can be reduced 70%, and the manufacture 
yield of a semiconductor wafer can be raised. Moreover, although HF etc. is repeatedly used, 
washed and used after use of the introductory tubing 6 and 7, at the time of washing, SiC is not 
eluted but can attain about 20 times as many reinforcement as this compared with the 
conventional gas installation tubing made from quartz glass. 

[0031] Moreover, when carried out by taper section 6Lt which has the taper of 1 / 5 - 1/15, and 
fitting using 6St, it is joined airtightly and certainly by the gravity of the CVD-SiC tubing 6S and 
7S, and junction of the quartz-glass tubing 6L and 7L and the CVD-SiC tubing 6S and 7S has a 
still better omission also at the time of removal, and can prevent the breakage accident at the 
time of decomposition etc. Moreover, since junction is performed by fitting of the quartz glass 
and CVD-SiC which have the difference of a coefficient of thermal expansion, adhesion improves 
by the differential thermal expansion in the same temperature. 

[0032] Furthermore, since what is necessary is to exchange only the breakage side of the 
quartz-glass tubing 6L and 7L or the CVD-SiC tubing 6S and 7S even if it deals with the time of 
use or conveyance etc. and the quartz-glass tubing 6L and 7L is sometimes damaged, it is 
economical. 

[0033] In addition, although the operation gestalt mentioned above explained gas installation 
tubing for verticai mold semi-conductor heat treating furnaces, as for gas installation tubing for 
semi-conductor heat treating furnaces concerning this invention, it is desirable to be able to use 
also as gas installation tubing for horizontal-type semi-conductor heat treating furnaces, to 
prepare separately the supporter material which supports near the raw gas exhaust nozzle of 
CVD-SiC tubing in this case, and to stabilize CVD-SiC tubing. 
[0034] 

[Example] (Test method) Taper fitting of quartz the injection of L characters with a vertical 
section die length of 45mm, and the CVD-SiC injection with a die length of 935mm to which the 
surface roughness of a taper or a taper section internal surface was changed was carried out, 
and L character injection with a height of 950mm was produced. It investigated about the 
airtightness of the workability ** fitting part at the time of attachment and detachment of ** 
taper fitting of these L character injection. 
[0035] (Test result) 

Example 1: In the example 1 made into tapers 1/4, when the direction of a vertical of a SiC 
injector (in the case of a vertical type furnace) may not have been turned to, an injector tip may 
have contacted a reactor core tube and a boat at the time of fitting and it was able to curve 
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from a vertical, it was checked that there is possibility of leak from the taper fitting section. 
[0036] Example 2: The width of face to which the tip of 950mm injector which fitted in can curve 
from a vertical in the example 2 made into tapers 1/5 was 1mm at the maximum. Moreover, leak 
was not detected in the use under 350-degree-C reduced pressure. 

[0037] Example 3: The width of face to which the tip of 950mm injector which fitted in can curve 
from a vertical in the example 3 made into tapers 1/10 was 0.4mm at the maximum. Moreover, 
leak was not detected in the use under 350-degree-C reduced pressure. 

[0038] Example 4: The width of face to which the tip of 950mm injector which fitted in can curve 
from a vertical in the example 4 made into tapers 1/15 was 0.05mm at the maximum. Moreover, 
leak was not detected in the use under 350-degree-C reduced pressure. However, the crack 
was not seen, although it was also when changing into the condition of not separating unless it 
applies the force at the time of the decomposition after cooling. 

[0039] Example 5 : although the direction of a vertical can be easily taken out with the example 5 
made into tapers 1/18 The thermal insert by the differential thermal expansion when heat is 
added (changed into the condition of having extended at the time of heating in the case of a CTE 
periphery ingredient >CTE inner circumference ingredient) When this was cooled, what a 
periphery ingredient compresses an inner circumference ingredient for occurred, and it was 
checked that possibility of a quartz injector with small reinforcement stopping falling out, and 
being divided is high. 

[0040] Example 6: In the example 6 which set surface roughness of the taper section internal 
surface to Ra=10mm, leak of the gas which passes along the inside of an injector by the bottom 
of 350-degree-C reduced pressure was not detected using the above-mentioned example 2. 
However, it was checked that possibility that polish recon will adhere to the taper section at the 
time of removal after use is high. 

[0041] Example 7: As for the gas leak, in the example 7 which set surface roughness of the taper 
section internal surface to Ra=5mm, which injector was not detected under ordinary temperature 
or 350-degree-C reduced pressure using the above-mentioned example 2, the example 3, and 
the example 4. Moreover, the surroundings lump by the taper section of process gas was not 
detected, either. 
[0042] 

[Effect of the Invention] According to gas installation tubing for semi-conductor heat treating 
furnaces concerning this invention, by preventing partial exfoliation of the deposited deposition 
film, particle is lost, the manufacture yield of a wafer is raised, manufacture is still easier and 
washing at the time of use can offer easy introductory tubing. 

[0043] It has L character-like quartz-glass tubing and straight-like CVD-SiC tubing joined to the 
end of this quartz-glass tubing. Namely, junction Since it is carried out by fitting into the end 
section of quartz-glass tubing, the taper section formed in the end section of CVD-SiC tubing at 
least By the thermo cycle, the silicone film which adhered from the difference of a coefficient of 
thermal expansion can decrease fracture and exfoliation, and can reduce the particle in a reactor 
core tube, and the manufacture yield of a semiconductor wafer can be raised. Moreover, 
although HF etc. is repeatedly used, washed and used after use of introductory tubing, at the 
time of washing, SiC is not eluted but can attain reinforcement compared with the former. 
[0044] Moreover, since the taper section is formed in the end section of the periphery taper of 
quartz-glass tubing and both the taper sections of this taper section and the end section of 
inner circumference point ** of CVD-SiC tubing have the taper of 1 / 5 - 1/15, it is joined 
airtightly and certainly by the gravity of CVD-SiC tubing, and an omission is still better also at 
the time of removal, and the breakage accident at the time of decomposition etc. can be 
prevented. Moreover, since junction is performed by fitting of the quartz glass and CVD-SiC 
which have the difference of a coefficient of thermal expansion, adhesion improves by 
surroundings lump of a differential thermal expansion and the film. 

[0045] Moreover, by covering the perimeter, equally, since it is 1.2 to 4.5 times [ with the thick 
tube wall of a horizontal level ] the thickness of the tube wall of the flection formed in quartz- 
glass tubing of this, it can make circulation resistance to raw gas small, and can fully support the 
gravity of CVD-SiC tubing further. 
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[0046] Moreover, since the internal-surface granularity of CVD-SiC tubing is Ra<=5micrometer, 
there is no shakiness by the fitting section of CVD-SiC tubing and quartz-glass tubing, heat 
transfer of the fitting section also becomes good, and local thermal stress can be eased taking 
advantage of the property of high temperature conductivity of SiC. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The conceptual diagram of the vertical mold semi-conductor heat treating furnace 
using gas installation tubing for semi-conductor heat treating furnaces concerning this invention. 

[Drawing 2] The sectional view of quartz-glass tubing of gas installation tubing for semi- 
conductor heat treating furnaces concerning this invention. 

[Drawing 3] The sectional view of CVD-SiC tubing of gas installation tubing for semi-conductor 
heat treating furnaces concerning this invention. 

[Drawing 4] The sectional view of the conventional gas installation tubing for semi-conductor 
heat treating furnaces made from quartz glass. 

[Drawing 5] The perspective view of the cylinder object used for manufacture of the 
conventional introductory tubing. 
[Description of Notations] 

1 Vertical Mold Semi-conductor Heat Treating Furnace 

2 Reactor Core Tube 

3 Opening 

4 Wafer Boat 

5 Processing Space 

6 Gas Installation Length Tubing 
6L Quartz-glass tubing 

6Lh(s) Horizontal level 

6Lc(s) Flection 

6Lv(s) Vertical section 

6Lt(s) Taper section 

6S CVD-SiC tubing 

6St Taper section 

6Sp(s) Raw gas exhaust nozzle 

7 Gas Installation Short Pipe 
7L Quartz-glass tubing 

7S CVD-SiC tubing 

7Sp(s) Raw gas exhaust nozzle 

8 Tube Adapter 

9 Tube Adapter 

10 Lifting Device 

1 1 Boat Table 

12 Heater 

13 Exhaust Port 

W Semiconductor wafer 
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DRAWINGS 
[Drawing 2] 




[Drawing 5] 




[Drawing 1] 
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[Drawing 3] 
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(54) [5SW©£**] ^Waa&i&StfUBtfXSA^ 



(57) [g£j] 

. mmi mm Lfc*»«#»#wfc«tf < -r c t 

57.^6 L©— HfcttfcSftfcXhU-httOC VD- 
S i CS6S££WU 'M<ttCVD-S 




(2) 

1 

Xf ©-JSlC^SnfcX M/- F V D - S i c 
SfcfcWU Huf2«#«, '>&< fcfcC VD-S i CI 

y—'Wtf&tften. C<Dy—>W&&V±mc VD- 
s i cS©-«&<DrtH$te*:<OT-><awi» «tc 1/5 10 
-1/1 5©r-/<**rfSCfc«:fta£-r-5!a#J!U 

§|g©03Jf{i N £/§KcMDI?L<, fro, 7j<¥35©glt 

[»*Jg4] ±ffiCVD-S i CffOrt^iBfflStfR 
a<5 pm?&££:££ttflK£-*'SR&g( 1 ^L3<D 

CSIW©8¥«B4ittW] 20 
[000 1] 

*mXm\C&t>*) , fjK^O-SMCCVD-S i ce^ 
ffl ^fc¥«<*«I*Pffl #X ^ASfc Ht 5. 
[0 0 0 2] 

C(J£*OSffi] jfi^. *ag»(DL P-C VD, 7^-7b 

AS#»tt6ft-CVfco 04CC7jVfJ:5£, 30 

•f £>^iS0iS2 1 . JSiM|52 1 c t, *FS«<OJ£»ifi 
«KEH«n**¥«2 In «rWLTl>S 0 
[0 0 0 3] *LT\ «Si¥»f*^g^fcfe^Ttt, 

SW©iS-ttJ&a«)*fcAlc. 2iAS2 1 £fi< LT> 
l»PS5*ffi^ffiBt::Rttfc«JAS2 1 

[0004] £©«fc5fc«s¥i»flaMoaaFtt, 40 

[0 0 0 5] il©J;9{c, *fA^2 l£g<-fmfT5 

a. c^Asajiottgtcfc, <J§«*n 



SllPi 2 0 0 2 - 1 180 66 
2 

[0 0 0 6] *ct% £©raia±i*#?s , f l 

T, mfm2 9 9 0 6 7 0^C|EScStlSJ:^{C, CV 
D-S i C^<D*^5)JS:5L^<DSIAS^ItL/co 
C<D#AW©ii^73ffi(i> 15(^9!:, 

f#LT, CVDjIFrtKEHU COrtaiKCVD-S 
& c t T\ xhu-h ^aiAS^fftc < i> i: <, ^ Rgiitf 

[0007] $5)(c, CVD-S i C§i©#fr6&5ji 
At K*V^T, jF£1f£Sffl-f5^a-:/7^:/*£S 
&t5gP^>>-;M4£ii5&5fci6fc, »Ag©3KS 

[0 0 0 8] 

[fgB^TOLcfcd^-r^an] *cT**ufcitaii 

<U ^Slfr^x-^olHii^e*^**, $?>lc, 
[0 0 0 9] *f8Wtt±JEUfc*fl!%**LT«:Sn/£ 

tor*, »t» «ia(LfciijHiii«>si5^WiJ«*w±-rs 

[00 10] 

WCVD-S i C^^^WL, MieS^ti, '>4<^ 
&CVD-S i ce©-JBa5KUB«*tifcf— 

[00 11] *H»*«2©«We«, ±I25^^7X 
g©-4S^c^/l$ , ciNBc0T-/W}BfiSt$n, C©r- 
^SI5fiJ:tf±EC VD-S i CS<0-«SfflS©l*JJS$fc*<O 



(3) 

3 

f—^mt. 1/5-1/1 5<Df—'**titZC 

[0 0 12] *MII*«3CDMB^T'{±, ±S2E£#7X 
< , fro* 7k¥ffl(D , gm<Dfam<0 1 • 2 - 4 . 5 {gT*£ 

s ztzftmttumm i 2 K:g3«©*«M«» 

&g*pffl#*X#A^T*fc£ci:£gti:LT^5o 
[0 0 13] *MM^H4 0»«'PH:, ±I2CVD-S 
i Ctf©rtaffiffl*^R a ^5 (imtSS^tOTt 10 

tzumm i%^L3 (D^tnfr 1 mcmm<D*m&® 

[0 0 l 4] 

[»WO*M©»IB] *f£EK# to § ¥*f*^H«3ffl 

[0 0 l 5] 0 l tiafg^fcttfKtf&g* 3 l aSUSS - ?* 
*P^1 2 C OjPSff 2 ttT^KBBP 3 % 

[0016] testis 5 rttii, #xj»Afte6£#x 
m ass 7 jwsw 6 nrfc 0 . m^oaaffl tfx^jan 

[0 0 17] ^X3IAfi«6{±, 02{C^-r«t9 55:L^ 

ttoc vd-s i c§6 s fc-efltoRsntvSo 

[0 0 18] 51*7X16 Lti, JPSWZICtMMcE 30 
B£ft37}<¥gl$6 L„ fc, 9 0" ©ffilftf 3Bfijg|S6 L 

Of— /<g|56L. (i 1/5-1/1 5 0f-^i&WLT 

TfcJSft^L<. fro, 7j<¥g|5 6L„ OSg©rtff© 
1. 2-1. 4teT?&5 0 

[0 0 19] £cD<fc9&Bl&g|5 6 L« *#*-*E£*r5 
X«6 Lil-ri.CtlC.fcoT, #X?*AS*f— '<»«C 40 

»6Lh O^HO^IIf £D 1 . 4fg£ig;l3£, frxoT 

[0020] CVD-SiCf6 S «^<D<t d tc LTH 

olCftmuTL. LfrZ'ik. , ii^OCVD (Chem 
ical vapor deposit ion) 
*K S*a**±tCS i C£0. 7-2. 0mmii«S-l*- 
3 0 fi*^fc£to#<0illu:*fr*ofc8L IWfc 50 



. ^fffli 2 0 0 2-1 180 6 6 
4 

D-S iCf6SIJCVD-S i ClS<D#T*JBl«Sft 

[002 1] CVD-S i C^6 ScDftftffi 

ffiS^R a ^5 umlcmmZftZo :©<taicMffl 
a^5 fimlCtZZtlC* 1 ). CVD-S i Cg 
6 S 1 51**7X^6 Lt0ftc-&g|5T'O^/cO#3b^<, 
«£3B0j»£jtt>&<4!), S i COKJ»G»ttO«ptt 

n^iOx C VD-S i Cg6 SO^affi^SP^-tf K 
- 7 K # 'J -> U ^ yH^MIt U8 < & 9 3 *"X h 

[002 2] £?>(C, CVD-S i C^6 SO-4Sg|5fC 

tirtffljt*of— 7<au6 s. *^dt*n, cof— /<w 

6S, fe, ±ieSil§|56Lv <Df-7^6L, £:|H]»fC 
1/5-1/1 5 0f-^*WLTtJ?), ffittiK 
(±©H*'xnSajP 6 S P iWUlSinT^*. 
[0 0 2 3] ^fXJ»A3S§7 0 2fc;jVrJ:'5&2rx 
m Aftg 6 oe^*7 Xf 6 L B«<OE^t3 V XW 7 
Lt, Cl<D5l7J^Xg7 L<0-*SaHcic&U S13fC 
^Vf <fc 3 &#Xa9Afi i g6cDC VD-S i Cg6S£:|p) 

«cdcvd-s i ct7Sit«n, ffiistciisaa 

7JX«aP7S, tfgttetin^o ftffU CVD- 
S i Cl7S(?)MJIi, CVD-S i C§6 S<Dg£tf 
^7 0 0-10 0 0mmT'$5<DICWLT < ^ 1 00m 

[0024] CcDJ;^tC. El^^XgcD-^fCffM 

^^•rs cvd-s i c<8tt±i5£<c>®n*:5 ms? 

[00 2 5] jffZ5»AgS6*5«fctf^XSIAjSB7«:, 
^^SW2*»ii-r5SUSSf a-77^y^ (7j< 
^-»f-yh) 8, 9^531^5 X©6U 7L^l 

l^c ClcD73'X#AS^6*3j;t>*7j'X3iA^W7^f-a 
-77^7^8, 9K«I0(*W*IB, 5^-7X^6 
L, 7 L*ftLT'iio<DT\ C V D - S i C (Ctb^Tti 

5Mc*piLM^s^757x^]!)PX-rn(fM<> ftot 

[0 0 2 6] l OttffBi&lcBltf StlfeffBS 

BT$> »3 , 1 1 (i^l^SH 1 0 CKBStifc*- h f - 
^/l/T-fet), c<04<-hf-y;H nc(i±sS"7x-7\ 

tf- h 4 *li?tl5 0 * 7c, 12 ttjtFSB 2 ^*Q^-r 



(4) 

5 

1 3(±MS;tfX©$MPT'&£o 
[0 0 2 7] Sfc, *5EWO^fX»Xfffci3V»T«» jP 

[0028] %ic*%wimfr%¥mfommmpmfix 

[0 0 2 9] ¥gf*£x-/\Wtfm«$nfc*x-/N# 10 

- m ipish i o tc ikes n h t- i 

6*i«fct>*^XaiA^7^e)Jag*"Xi«HiP6 S P , 7 

XtcJ;D, *y 3 x-MW±»cit8lS 

[0 0 3 0] CO^JllStCfc'^T. CVD-S i CI 
6S, 7 S©flg*3<fctfrtgK:fflg;tfXfr&£U£S' 1 J 20 
nydA^-rSA^ CVD-S iC!6S, 7Sg# 
tfCVDffilCfcDJ&SSnfcS iC (SI) M*4 (CVD 
-S i C) 0#TMStiT*59, S i CcD«g&£5( 

fc is V 3 WiJ**HiikT * c tc J: 

»>, jpS!2rt?)A-f^^M7 0%MCS££tfT' 
£, ¥j£ftyx-/^taa#®£fa±£#3£t#T'£ 
3 0 WAS 6. 7€HIffl&KHF4£*ffl^Tac 

jf LT^jIL«ffl-r5*\ tft&B#S i C imOHt?. 30 

[0 0 3 1] EM7XI6L, 7Li:CVD- 

S i CI6S, 7 S commit 1/5-1/1 5 Of— 
*WT*7 L -/<»6 L, , 6S, *fflV^fcftc^tc<J:5ff 
t>n5*&, CVD-S i Cf 6S, 7 S£>l*jtCj;<3 

&imBmmv>mmz>E3iJS7 7.t cvd-s i 
co«^tc«t*)fT*>n5<0T?. ra-fiKTosu&igfc: 40 

[0 0 3 2] £5>{C, $ffiB^ fe^lUi, ji^^m 
7 L£/c&C VD-S i CW6 S, 7 S © 
[0 0 3 3] fcfc, ±5ELfe*SBB«-ptt. «3!¥*fc 

^ffl#x^A@£LTtffli^-5Ci:tfT-t, :c|§c 

tt. cvd-s i ce©«iS!^*mnar«*x«fr5 so 



SPM 2 0 0 2 - 1 1 8 0 6 6 
6 

5£»«S»*9JJMS». CVD-S i CB*SS{t*-«*-S 
<Dtffi£ U> 0 
[0 0 3 4] 

^y^'x^^a f—/<SfcM:f— ><«rt^E<DS 
ffifflS«:IS{t;£-£fcJI£9 3 5mm«C VD-S i C-Y 
yi/x^->3 y^*f-^I^U9 5 Ommf)il?(0 
l ^ y >?x * j/ a yfcftia b/co C tl <b L ^ y ->* x 

[0035] mmmm 

?mm 1 : f ->< 1 / 4 tc LfcHttffl 1 T*W\ «£<D 

S i C^y->*x^^0^il^f6] <M*P<D1§£) £ 
iRjj^-f , jWiBW^*- Hc^y^x LT 

[0 0 3 6] H»J2 : f— /<l/5«CLfc£iM!l2T* 
ti, «^lft9 5 0mra^^i^* <D5fc*8#8Ji£ #1$ 
fr&Rn*lfi«:, SAT* 1 mmT'&ofco 3 5 0 

fc. 

[00 3 7] HJ5&0J3 : f— ^ 1/10K Lfc&jfet&J 3 
T'(i, ® & Ltc 9 5 0 m m-f y x * * <D$fciS#tEJit # 
lRj^5)Sn5*Sti, SAT'O. 4mrat^/;„ t.1t. 
3 SOiCKETOilCfe^Tt, 'J— ^titta^tift 

[0 0 3 8] 4 : f 1/1 5 fC L?t*ffi{?iJ 4 

iRUb^KnSBtt, fiAT'0. 0 5mmT?£ofc. * 

[00 3 9] %Mm 5 : f-'S 1/1 8 (C Ufc^flSW 5 
«5li?iMlC 4§iR (CTE mm* > C T E mm 

ai^nst, nsw^rtuw^iE^'r^ct) im 

L, 3tficD/jN?V>E^'l' y ^'x ^ ^ jb^ffiltft < ft o fc 

[0040] mmi6 ■ ±mmmm2^m^\ ^©f- 

/<WrtSffi<DSBSffl**R a = 1 Omm£L/cllJ}E0iJ6 
T*tt, 3 5 OlC«ETT"r^x^*rt*ai*^<DU 

[0041] nmm7 :±Bmmmz, nmm3 *s*ts 

= 5mmi:Lfcl|jSfi0l7T*{i» ^-fnof V'Js. >? Z 



(5) 



[0 0 4 2] 

[0 0 4 3] -f L^#c<D53S*"5Xgi:, 10 

S£#7XW©-StC$££tl/cX h U- htt©C V D 
-S i CW££#U '>&<fcfcCVD-S i 

;Uc «fc K> » jRyK3Sfig»»S^ 5 tt« L >- u n >mtm 

^rt/fcML^^tfT't, x-M<D»&#e 

[0 0 4 4] H£#7XW©ftjg»9-i»: 
f-^WMJn^ C©f— /^gPfeitfCVD-S i 
CS0rtHft*©-ffiSB©r--/<aui v ftfc 1/5 - 1 
/\ 5 <D f— 2><DX\ CVD-S i CgOMf] 

fc, S^ti^?itmoM^Wr?.H^7Xi:C VD 

-s i c<Dm-£ic£*)ftfrtiz,<DT\ tm®g'pm<o® 

[00 4 5] $/c, 5^^7XWlCffM$n/c)Sffig|5© 30 
Sg<DfcWi» £S£M»>^L<, fro, 7j<¥3W) ! Ilg 
©WJ5©1. 2~4. 5i&X'&&<DZ\ SQJItfXKttf 
ZUm&WZ'bZ^ZZ-ttfT**, CVD- 

[00 4 6] S/c, CVD-S i Cf<DrtIlffiS^R 
a^5f*mT'£-i>©T\ C V D- S i CgfcEHtf^X 



&M 2 0 0 2 - 1 18 0 6 6 
8 

im i ] ^miim&z^mtmwmpmiSKmKgik 
[02] *%mic&t>z*mtemmmiFmtfx®Kg<D 
[03] 

CVD-S i cfr^sa, 

[0 4] «©¥itti»IE$*77S^IA 
[0 5] fie*©«Ag©«£fcffl^6tt*ratttt088i 

0o 

[KHt©I&fE] 

2 jt^Sff 

3 ma 

4 £x — /\#— h 

5 mm&ta 

6 #X#AS* 
6L 5^^f7Xf 
6 L h 7K¥g|5 

6 L c SffigP 
6 L , 

6 L , f—^gli 

6 S C VD-S i Cg 

6 S , f— /*S5 

6 S P SflII*"X«ttSP 

7 #XS9Afi® 

7 L fiZzfiyXW 
7S CVD-S 1 Cf 

7 s P jan^xpgain 

8 
9 

1 0 AB£B 

1 1 *-hf- 7/1/ 

1 2 fc — * 

1 3 smrp 



[02] 



[04] 



[05] 
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ajm«EKSSia5'hllBT**'hllHT378#itb EF1 1 



